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An Initial Study of Transgenic Carica papaya Used as a 
Kind of Vaccine for Anti- Tuberculosis 


ZHANG Geng-Lin[] ZHOU Peng’ [] GUO An-Pingl] SHEN Wen-Tao[] LI Xiao-Ying 
O National Key Biotechnology Laboratory for Tropical Crops CATAS[] Haikou 5711010 China[] 


Abstract[] Oral vaccines produced by transgenic plants would change traditional means of production and 
inoculation of vaccines[] and the cost of vaccine production would be reduced greatly. The epidemic of tu- 
berculosis makes it necessary that the new and more effective vaccines for immunoprophylaxis of anti- tuber- 
culosis should be developed. Consequently[] it is very significant to develop transgenic plant vaccines. In 
the report] ESAT-6 gene was modified by PCR[] the Kozak sequence was placed upstream of the start 
codon of ESAT-6 gene and KDEL sequence was added to the end of the gene. The modified gene was inte- 
grated into a binary vector pBI121. Then ESAT-6 gene with 35S promoter and NOS terminator was excised 
from pBI121/E-6 to construct plant expression plasmid with pCAMBIA1300. The plant expression plasmid 
pCAMBIA1300/E-6[] which contains hygromycin photransferase gend] HYT[] as selection marker{] was 
transferred into Agrobacerium tumefaciens EHA105. Papaya’ s leaves were infected with Agrobacerium tu- 
meaciens pCAMBIA1300/E-6/EHA105[] and calli were screened on medium containing hygromycin. 15 


hygromycin-resistant plants were regenerated through somatic embryogenesis from embryogenic calli[] 7 of 
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which transgenic plants were identified by PCRU and ESAT-6 gene had been integrated into genomes of 4 
transgenic papayas by Southern blot analysis. ESAT-6 gene expression in 4 transgenic plants was further 
analysised by RNA dot blot. These transgenic plants will provide new material for the development of edi- 
ble vaccines for anti-tuberculosis . 


Key words[] Transgenic papayal] ESAT-6 gene[] Oral vaccine 
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Fig. 1 The Construction of pCAMBIA2300/E-6 Recombinant 





122 HB HB. B. D] D] B] D. D. DH] 





























pCAMBIA2300/ E-6 


CaCl, [] 


00000 


EHA105|] 





Se. Rf D D DL D U LIE 00 











O 28?C[] 200 r/min] O El 








0000000 Kan 50 pg/ml Rif 25 ug/ml 


0 





























-25 pg/ml] O O LB 


000000 19980 



























































































































































UUUD 




























































































DUUUDUUUUUUUULU 198100 O U Boehringer Mannheim O O U 
HUHHUUUYUUUUUUUUUUO DUDUUUUUUUUD 
1.2.3 QHOUUUUU 
HIUHUUUN UUUUOUDOUUUUUUD11r0U0U0UU0UU0UUUUU0 
020000000000 40000 UUUUUUUUUUUUUU UU 
300 mg/L[] 00000 200 mg/LI] 0000 M, E EE BI UE E] LI MD 1/2MS + B, 0 O 























































































































OU 25mgLL D D 

















O O * BA0.5 mg/L + 





226 0 UU 0 0 0 250 


































































































































































































































































































































































































































































































































































































NAA1.0 mg/L+ Glu. 200 mg/L« D 0 00000 CHO 500m/L+00 40g/L« D] 0 7.510 pH5.80 000 
ll 4-SODO DD ODO DO DO ODO DD 0D 0000000000000 Mmo000000mUO 1/ 
2MS+ B; 0 00 0 +KT0.5 mg/L+ NAA1.0 mg/L+ Glu. 200 mg/L D. OO 0 0 0 O CHO 500 mg/L+ D 0 30 
gL+0 0 7.5g póS. SO DO OOOO DD ODO oO DODO DO ODO 00000000023 
mg/L[] H H DJ MU D] D] D] MO 1/12MS+ Bs O D O U + BAO.2 mg/L + KTO.3 mg/L + NAAO.1 mg/L + GA31.0 
mg/L+0 [] 30g/L+0 0 7.5900 pHS5.Sg] 0000000000000000 2-30 000000 
OU 25 mg/LD 000 MODO MU 1/2MS + KTO.2 mg/L + IBAO.5 - 1.0 mg/L+ D] UO U U ACL 2 g/L + 
UO 15g/L+0 0 7.5 g/U] pHS.70] LH] H DJ E] HL HL D] E] HL D) D DE HE D. EE EE HE. DE EE I u utut 
1.24 DOOOOUUUU0O 

Uu 100 O PCRU PCR-Southem blec[] D] LH B D] D D] DH UUUU cTABUUUUUUUUU DNAD 
0000000 PCRO HU UE 94°C] O 5min] 94°C O 30d] 72%0D0 308] 72°CU O 30s 300 O U 
O0072°0 0 1000000000000 PCROOOOUOOOOO0O000 Sehen 00000 
UUUUUUU DUDUUUU 199811] 

O 2L] Southern blt DD OU BamH I[] Sae I[J O 1.2.40 100 0000000000000 DNAD OU 
O Southem [] D] L] DL D. HE DO. D] UE D] CE 00000000 199800 










































































































































































1.2.5 RNA dot blot [] [] 
uatgmpiuuuutdzttduebtusi9esr O Southern Blot D] D] D [1] B. E] D] D] UH. B]. D. E]. D. E] [77 RNAD D 

udmaurmuusiesr D UD BU. RNATI BL EL BLU. D. 7. EE. D] EE OO Southern bled] [] 0 0000 0000 

Uil 19981] [J 

2 00000 


2.4 pCAMBIA1300/E-60 0000000000 

0000 pcaMBra1300/E-60 00000000 ppri21 D] D 000000 ESAT-6 0 
UO0000U00UU0UD PCROT-0 D D D] D]. BamH Sac 1000000000000 
O O O 300bp DNAQ O O O pGEM-T/E60 80 0000000000000 00000 
0000 EsAT-6D 0000000000 

O pBl21/E-60 BamH I[] SacI0000000000000 E600000000 
O pBú210 0 O Hind MO EcoR 10 O pBu21/E60 0000000 1500bp O 00 DNA 
OOO00 60000000 cust [1 U D Hind MO EcoR 10 0 O O pCAMBIA1300/E-6 
umnpnpnaagn 1500bp0 000000000 ED 00000 pcaMBIa1300 0 0 0 D 
22 000000900000 

O 0 D]. Kad] 50 ug/ml(T] Rif] 25 ug/ml[] O StH 25 1/0) DODO LU. LU D] H] U. D. D. U 
D00000000 $800000000000000000000 00000000 
DODODOD0ODDD 00000 E-6/pCAMBIAI300/EHAI05 [] 0 LL D D HJ U U 
2.3 00000000000 

D0000000000000000000MO00000000000000 
D00000000000000000000000000000000000000 
D000000000000000000000000000000000000000 
D00000000000000000000000000000000 MOO0O00 


2 期 张 更 林 等 ; 转基因 番 木 瓜 作为 抗 结核 植物 口服 疫苗 的 初步 研究 227 





进行 不 定 芽 诱导 。 
2.4 转基因 植株 诱导 再 生 和 分 子 检测 结果 

抗 性 愈 伤 组 织 在 M, 培养 基 上 培养 6 ~ 8 周 则 诱导 出 不 定 芽 ， 生 根 培养 (A Hyg. 25 
mg/L) 获得 完整 的 植株 。 本 研究 对 获得 的 13 株 番 木瓜 转化 植株 进行 了 PCR 检测 ， 有 7 株 
番 木 瓜 转化 植株 能 扩 增 出 约 300bp 的 DNA 带 (图 2), PCR-Sorthern blot 结果 显示 均 为 阳性 
(图 3)。 对 移 栽 成 活 的 4 株 进行 Southern blot (图 4)， 结果 表明 对 照 ( 番 木 瓜 非 转 化 植株 ) 
未 出 现 杂交 信号 ， 而 这 4 株 转基因 植株 出 现 了 较 强 的 杂交 信号， 这 表明 E-6 基因 已 整合 于 
转基因 番 木 瓜 的 核 基因 组 中 。 
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图 2 ATICO PCR 检测 结果 图 3 转基因 植株 的 PCR-Southem blot 检测 结果 
1. PCR Maker (1534bp, 994bp, 697bp, 515bp, 1. 质粒 pCAMBIA/E - 6, 2. 非 转基因 番 木 瓜 ; 
377bp, 237bp); 2. pCAMBIA/E-6 PCR 扩 增 结果 3-9. 转化 番 木 瓜 植 株 . 
(阳性 对 照 ); 3. 非 转基因 植株 的 PCR 扩 增 结果 ; Fig. 3 The results of PCR-Southern for the transgenic Papaya 
4-16. 为 抗 性 转化 植株 的 PCR 扩 增 结果 。 1: pCAMBIA/E-6; 2: Non-transgenic Plant; 
Fig. 2 PCR analysis of transgenic Papaya 3-6: Ttransgenic Plants 


1. PCR Maker; 2. pCAMBIA/E-6 plasmid DNA used 
as positive control; 3. non-transformed plant used 


as negative control; 4-16. indivial Papaya with 


kanamycin resistance. 


1 2 3 4 5 6 1 e 3 4 5 6 





Fd 4 Southern blot 检测 结果 5 RNA dot blot 分 析 
1. 质粒 pCAMBIA/E-6/BamH I+ Sac I 样品 ; 2. 非 转基因 番 1. pCAMBIAI300/E-6; 2. 非 转基因 植株 ; 
木瓜 总 DNA/BamH I+ Sac I 样 品 ;3 - 6. PCR-Southem blot 检 3-6. 转基因 植株 
测 阳性 的 转化 植株 的 总 DNA/BamH I+ Sac I 样品 . Fig. 5 RNA dot blot Analysis 
Fig. 4 Southern blot Analysis of transgenic Papaya 1: pCAMBIA1300/E-6; 2: Non-transgenic Plant; 
l: pCAMBIA/E - 6/BamH I+ Sac I; 2: Non-transgenic Plant; 3-6: Transgenic Plants 


3-6: Ttransgenic Plants 


2.5 RNA dot blot 检测 结果 
对 Southern blot 检测 阳性 的 4 株 转基因 植株 进行 RNA dot blot 检测 的 结果 见 图 5, 结果 
表明 被 检 植 株 均 出 现 了 明显 的 杂交 信和 号， 说 明 这 4 株 转基因 植株 在 RNA 水 平均 获得 了 表 
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